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m^M±.^%W^^^tz^m%^im^ (Planar Lig 
htwave Circuit : PLC) fi, iS^OftiHg* y Y yXrA^S^- 

[0 0 0 3] 

PLC 01 tLt, HI 8 W ^^Klft^SlSfci^HfeSf (Arrayed Wavegu 
ide Grating: AWG) £^i"o 111 8 (a) liAWGX^OlIHt?*!), Ill 8 
(b) l*HI8 (a) ldiott'5> VHIb— VUIb' *ft^|Pl^>Wf®BI'C2b*o i»f^ 
4 T^9f K8 0 2 £:±*7*y K8 0 4 7? KJf 1*11^ 

#m$tLfc*-(g-f-*feaK$****K8 iu, i^ijima 1 1 

1 2 fc. St^'tft^Mf «:t5«^f 8 
1 5 fc, -co#^8 1 5fc«ift3:fcfc*2;*?:/*«tf&8 1 4 fc, fU7^ 
MU&8 1 2 ^2^7^W8 1 5 fc«r*«"t*TV'f*ay»8 1 3 

f ^-$07 7 ^ATMt^litttS ^tl)So 0 8 (b) k^-t 
i-9 :*fliTl/^i$^8 1 3 KJ3lt*37 8 0 3 9±»i^ii 
n3 7Mitt±^7 7 K8 0 4 i:ioTl*&i*ttv^, 
[0 0 0 4] 

tl#l^ti$»8 1 1 KXttSitfcftfc-f-tiU W> U5ri«K8 1 2 "C 
EHf^io-CJ^lfb^ 1t^3T8 0 3 **i-*7W3HfeB&8 1 3 KAttS 

[0 0 0 5] 
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PLCOlWtL"C, @9i:^t^tc HI9 (a) t±^^HO_t®llIt? 
I19 (b) f±EI9 (a) K&tf&IXb-IXb' a:frfr?>tllf Will 

^ti, 2 0(/)i« (379 o 3) %&mmimmi&9 1 2i3^t5^cja 

?>l§£-£Wc£:£ 0 9 (a) tcisv^T XlJif « 9 1 1 XML fcftlf -Si- 
te, ^SL^^-r^>^#WHit9 1 2tci3^rl^60S«^ r F^t^v^ 
mtl»«9 1 3 A, 9 1 3Bi:2^|J^tfCai*$^o £*II£Jfc L O:*: § £ 
I" i o T dT^ 1 1" 2> - t **-e # 2> o 

d^j&Kis^-Tk® 9 (b) C^tJ:?i:> T^7 7F9 0 2±i:li$*i 
tz 2 o<7> n 7 9 0 3 <7)Jtg|$£ J: TO ^i"<5. n TUg^TOte, >£Sl#tfett^ 9 1 
2 IC^V^Tx _h^9 y K9 0 4 \z X otl*!)^ *LTv*£o 
10 0 0 6] 
H&W^ffPft L «£ d t + & HUB] 

[0 0 0 7] 

ffioBniDiEM*. -r**3*»5ig*LHJ:*«[a«^ f **o mi oicnri o o 3 1? 

7 y K 1 0 0 4 0#!MBom*L*^toK3r*-o El 1 0 ( a ) tiPLC * 
<7)3Til!l®mtL=Sr^i-±MEi-eab«)> 010 (b) (±11110 (a) K&tf&Xb 
-Xb' H*lRj<0»flSig-e* 0 . HI 0 (c) teEUO (a) K£lt£Xc-Xc 
' M3j&WWrMm-?&2>o ztibziT 1 0 0 3<7>3fE*U±, nrS^MBt^M^M 
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[0 0 0 8] 

PLC x £/MHfc-r &±-e> 37^77 K^JtiS^M A < L 
[0 0 0 9] 

fcffctf&ttfttffcfcfc^o EI8 (b) dpKTFLfzXif,-, If37 8 0 3ffli:ii 
^77 K#*«a*5i* tL-Cis »K 378 0 3^7-;K8 0 4 £ 0 

1 3^U7ritl&8 1 4 i::Ait£*L&^fc|W|C-e£<5>o 
[0010] 

iOJ:^*AWG^iJ»t*ijci*«^W*i»-*fU &Wftf&& (#W2 0 0 
0- 1 4 7 2 8 3f) Ull ( b ) J: tM c ) 3 K> JatfrW* 

?9yK8 0 2, 8 0 «9^:§ <> 378 0 3«Wi:*4i 

7 &ffil£Jf 1101^378 0 3BHw»»t, ClOSS»B 110 1 Wg$^37H 

, X7 7*fM8 1 2 fc7V^fW8 1 3 fcO»#»i:iJV>T3 7 8 0 3P H 1<7> 
|t(, ff^tft x ^ ^ ^ jc HQ *C <D (f 5> O § tfW, V FpI®^ o fw 

o 

[0 0 11] 
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:£fa14*ir'B*<*>ig<&£L»±> 9 03h^77K9 0 2, 9 0 4 

i&&mim<r>MM (*fckt>ffi»#sa»«*ft9 1 2^^3790 

3 OWNS) «rSfc<i-*Hf*S^S*@R<bt?i*^ «ft»B»li7t h'J V^f 
[0 0 12] 

[0 0 13] 

±M<om^m^^t^^^^^itm^umt, mi^r (103 

) n7£ffi#&tr*?y K (10 5) huIS^ 1 ^TtrnffB^^ 

>y VtomzfflfhtL^ tffSB&l 37©^4< g&£S^H2 37 (10 4 

K&^X^ i 2 37 i: ^ 7 7 Kt ^#^r|f>^i:»^ - 1 C J; ^ 

t» IBIS 2 3 T <7) J? $ f±, H?B£ U7«©2 fg&T tn^t^ti^o 
S fc, * 9 y K^/Si^i v^ffifjl 2 3 T tiU lulSH 137fctU:* 

*RB037*Mt*^ mmm2^r<Dm^fmi, m^m^romffim- 
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[0 0 14] 

11. 3 11) ^f>tt«0*W (2 13, 3 1 3 A, 3 1 3 B) 

, * fc t± tWriBltSfcO^aiafett* <b < t & 1 ^Oft* S -£ft ftzfcife 

AHLfe^oTMHI^lt^aSkO^l 37 (2 0 3. 3 0 3) fc. ^*<fc<> 
3 7 7* K (205. 305) fc. TftlBH 1 ^Ttf 

fE^lK*^^(i^^#^Hirffi^l 3TOW^MI»^^$^fS2 3T (2 
0 4, 3 0 4) tWIB*2 3TOjffl«f^»ilWBB^9y KO®*fJ|5J:i)^: 

§<> mfB02nTtHUlB^7>y Kfc *>tf»*C* «K ItffEfll 3 7H3<Z) 

BHHC3^jK$*LfctlrlBi(S 2 a 7 collate, flrfB«®ctf>SI 1 3 r o|RIIW**B:* f * K 
Lfcri s v>&< £ft«fc ■? tcM^titv^it^ff tt^o 

-eoMJ?5&WBa^S 1 3TOWBI* t l£3& f *^L^:* c v»»<ft4*2 3T (2 
0 4) £l£ltfc£t K-fcoT, ^ft/St-efl^^JLSnT^IIIBSr-CS&W/J^ 

fM $ *i x v » * *> t% k is 1 1 ft & * k is it ft mmm* 

[0 0 15] 

#3&W-#ft:*#&(&lelftt±* Mx-tf. l^OAJW (4 11 

) *»«Lfcan*?7**tt (4 1 2) ^<Hl^fflMtS& (4 
15) *««Lfc»2^9ri«E» (4 14) fc, Cl*Lf>& 1 . $ 2 * 9 
»«^*BHB£*tt»tr^Jft$*LfcTV-f#aH» (4 13) fcfc#x.fcft#«B 
BftK^T, *HBTW*ife(&tt, (4 0 3) fc, Ctt«bO^ 
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.1 a T v K (4 0 5) BtflBH 1 ^TttfB^ 9 v KfcOIBK: 

&KD&1 3TOWOWBItC^§tL7t»2 37 (4 0 4) l!tffBf£ 2 3 

±&<D£o%m2=tTi±. mix? rmwiffi + *e* l r # 1 =* r n «> w 1$ k 

[0 0 16] 

lw#&jfeig?&&§iIli&J±, mknmi 3T (5 0 3A, 5 0 3B) 

# ? s> » k l £ ^r-r & EU&K: £ ^ f > Iff I l± 

> Hifctf>ig 1 37 (5 0 3 A. 5 0 3 B) Ztib<DM 1 3 7 *ffi*&tr * 9 
?K (5 0 5) fc, H&fBKIl ^TtmZt^v KfcOBHlK»te>*LTWE*l 3 
7(?)^< i:<>— tfc^^ltfffi^l 3TOBOK^JC^$*tfc^2 3 
T (5 0 4) fcfcfltx.. SifSB02 aTOJBtfWifirSB* 5y KOjBW^i 
< , HU ffiH 2 3 T BtrfS * 9 y K t (Ommtft h K&WL ZthfzZtZ&Wct-f 

o 

tlv^iH^i, a^3T*tt»tfc£fcfcJ:»K S£&#?fcB§Ofgl 3 70B 
W(if£**:3e:&ibfc<-Cfe, i£»*iftlfr«>WPI*«fe< LfcofclWOSb***** 

[0 0 17] 

7ltfflR«i:iyf>^U*l37 (6 0 3) Zl&l&lr&JMh^ ItflBUl 
|237i (6 0 4 A) *T&$tf-hJMt. Mmn2*Tm*m^£Z>i)7U- 
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lz£^xmMZffibfrKm!>Lm2 37 (6 0 4B) TtfrfBH 
2 nTJL^BufB^^^ K (6 0 5) ^Mt &I*lk < - k Sr 

[0 0 18] 

R (211, 3 11) 3&»e>«[jBcO*»jfttt (2 13, 3 1 3A. 3 1 3B) \Zft 

&WBl<0&1*T (6 0 3) *^JSi-*Xe^, h^HufS^l 3T<7)Buffi 

&fflk<D% 1 n Tffitc JSifT^^fB? 7 y KOfflUfafsJ: 9 § v>#is|.^ & £ £ 
2 371 (6 0 4 A) iMtilSt^ T»|B*2 3T«4:«llwJ:*»;*7n-ic 

< £&«fc 0 i:HLi2 37 (6 0 4B) fc^Jfc-ffcie*:, f|Bi2 37li: 
mmtyvV (6 0 5) ZTtm-t&lMtZ'pKi t^-t&zt 

o 

[0 0 19] 

Sfc, l^A^JftK (4 

11) ^IU:ilX77fM (4 12) ^<ktl*OIU»*«d8f 
(4 15) £«»Lfc* 2 (4 14) fc, ift&fcl, ^2^7"/ 

*jmfflll*K«ll*KttT^$fLfe«&03r«:^*rV'fS«^ (4 1 
3) k*fltx.^*tfeKEIttOK3S^ri*^^v>T, 3 71^ilt^It^ Hfr 

En 71 y ^ y y LTltrfBH l . i£ 2 * 9 <b 

«*L*^bfe**o-CIBIBl36«j£* f aitlB*J!cOf(ll 37 (6 0 3) «r^"t*XS 

, ^fc < fci«MB& 1 * * irais 2 * 9 r#«u»ki»ia«[Sfeo» 1 r £ <t>^$! 

1 rr 7 K©#T WftffB * 9 ? KOJfflW «£ 0 * £ v^fchH-ri* t> & & H 2 3 7» ( 
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6 0 4A) Zfm-fZXmt, ^1502 3T)S^^^«t^ , ;-7n-tcJ;oT^M 

HtfSm^m 1 a TM^IIIHl^JfiS tt^> tftSBSfc 2 n 7«a>KJlM*» < <fc o 
l«l§2 37 (6 04B) ZMfc-rZ^mt, hoISH 2 3 7±mtTfB? 9 y 
K (6 0 5) ZfZj&^ZJMZ'J?%<ti>mirZZtZmWLt1-Z>o 
[0 0 2 0] 

*»Wiw«*jWafe»0«ji^jsfe»±, »flnr (5 0 3 A, 5 0 

3 b) ^K^^mLtz^mm^^^m^m^mwfm^^r, 

arm* fiM-t & IS , tu IB ^ r* £5§#ilft > L -CfirSB«&tf>& 1 
37 (6 0 3) *MtiI8fc> 4>&< £ ttWrlB5£»*«»fc-€-05£#«r*tr 

^77 KOJB^i 0:fc§v»*r*W*&***!f2 3 71 (6 0 4 A) £f^£1-£I 

T (6 0 4B) t»jSt4I8t,. W£&2 3 7±Kfirffi*?y K (6 0 5) * 

[0 0 2 1] 

[0 0 2 2] 
[0 0 2 3] 

mi ^§£m<Dmi<vnm<vmm^&&ftmfc&z^~$'o mi (a) »4±ragi 
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.Ull (b) 1101 (a) Kfelt* lb- lb' j&l;fr|6j<0$rmi2U Ell (c) l±IH 
1 (a) H£lt& Ic- Ic' ^lS]^)ifflElt^l)o 

3MR 10 1 JiK^JfcSJtfcT* 5yK102i, T^?yK 
10 2 tcf^$tL/jH^Ef^glfM^^i-^^l 37 1 031:, il371 03<D 
_L® 33 J: VMM ^237104^ $137103^^2371 04 
fcS^&fr X n KT? ? v Kl 0 2 ±.\z.7&$ t %*itz±.9 9 s» Kl 0 5 

[0 0 2 4] 

12371 0 4^®J±rB-^^tw^$tL"Cv^o IH77K10 3®ili 
KiiftMi^c^ $1 371 03t±^77 Kl 0 5fctf>IH!fc:$2 

37 1 0 4£I£tf. $2 37 1 0 4Wl?r; Kl 0 5 fc<7)^#®£$l 37 1 

0 3 t<DmWM£ *)Y# t>^twT&^ tiZX «9> if tLttl 371 0 3^>mtt 
* f5 Prf<b$n, 3 7^M^BtL^J;^tfcSLti^ s WJx.'btL^>o U^T, tVn' 

[0 0 2 5] 

$2 37 1 0 4 <7>TOf^ti:_ii? 9 y Kl 0 5«$i 
iK»R-e**o If 2 3 7 1 0 4 Ol^^i t i'^ t > $2 37 1 0 413 
jSHi-^feJR^^^k^i < %2>tzfts $2371 0 40JB*f2*5li$l 37 

1 0 3<Dm$i?¥K&\,*m£ir2>Z.£j)Zmt L<, $1371 0 30l*f*01. 

o lftjaT^iv^o 

$2 37 1 0 4<£>JglJ¥li37 1 0 3 0_tM£ fc(ifiOMoBtL^^$ JiLL&tUf 
£v> 0 L^L$2 37 1 0 4 (DWMtfW-lr g& t . $2 37 1 0 4 tCfeHi-fcfc 

astseftoagft^s < %htz#>, nm~\$^T 1 o 3oj9$<^2^t**j:^ 0 

[0 0 2 6] 

JSlTtc*l-o||*fc©«IRO*fl:««:mi-o iSHU LTvV 3>3MR*ffl 
v^: 0 T^7yK10 2^J: tF_h? 9 y K 1 0 5 wM^l^t^ife £ ZfMZ K 
-fcTv^LfcE^JfoWtt (BPSG) DflifWl O^m^U J3 
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^mt^tti^fL 1. 4 5 0 £ Lfzo f lil3T103 <D&&lZ\±m&Ki' V 3 
> (S i ON) £ffiv\ m$ 3 ^nu $13 ,*m£ U I*T$i± 1 . 4 8 0 LX 
Kl 0 2, 105 ^<7>Jfc/S#f^A £ 2 %^5eL/c 0 02 37 1 0 4 CD 
UmzteBP S G^fflv^ mJ?{i0. 5//mJ: f§3»(±0 1 37 1 0 3 t 
JWJ D 1 . 4 8 0 &ffii/>fc 0 



[0 0 2 7] 

123710 4 (Dmm^ffiltKlimz £ & V 7n-*afflLfc, 12371 
0 4^)M^ LTBP SG£SA/£SfiW:, WkfiflS^W 1 37l03<£0&1g; 
\,>tz*bX~$>2>o ^2371 0 4 O;fr$^$Mfcia£# § 0 1 3 7 103i5 *>©^»I 
V7D-^3l371 03<7>fWti^-t^<i2371 0 4 

&±<0«*J&K ± *)> 12371 0 4 ***v^#<7)# 13 7 1 0 3 O^MomtL 
0$t£(±*t 1 0 0 nm&ofcOKttU f 2371 0 40^WO^tLO^^(i 1 
0 nm0i:ft«$^ o itMS*lif2 37 1 0 

^<7)0. 2dB/cmi^0. 0 4 dB/cmi:fijjE$*ifco 
[0 0 2 8] 

JJJL±-C»±#S 2 3 7 1 0 4 #*0 13 7 1 0 3 <£>±W£ ± tfll^I^^ t/c 
02 37 1 0 4 (±01111 37 1 0 3 VP* < £ & — TV>*U* J: < 

„ 01 371 0 3^±Mi3iO : M^*Px."CTM : l:ffi ; )S^^^)oT^ J:v^ 0 

[0 0 2 9] 

[0 2 on-mwrn 

m2K*&w<vn2<DmM<nMmKm&itm$L&m&Z7F-f-o 122 U) t±± 

®Hk 02 (b) (±0 2 (a) K&tf&Hb-IIb' jBfcfrjRjOBflBEU IH2 (c) 
(±112 (a) (CiSlt&IIc-IIc' j»^lRl^BfMlll. 02 (d) (±1112 (a) 

(t^iid-iid' m.u\nie>WfMm-e$>2>o 

*&&2 1 3IC5«$*, 4fett««:0*»«U»2 1 3*fe4>&< £*> 1*«>* 

mm&2 1 itc-friK$«*»afe»0»*e*»)^ ^««*«#s*i*2 1 3 
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[0 0 3 0] 

^m<7)7fe*^2 1 3(±. mK2 0 l±^j&£*L£T*7>y K2 0 2 fc, 5fc 

m^^iite t tt^at & * 5 2i2t ©smmb* h attia k l 

03 11372 0 3 OJiWiS fcfefc, *9 7^&&&2 1 2 

^MSfol^^il 372 0 3 0KOTO;:fi$tL^f 2^72 0 
4£. 11572 0 3 43<tt>*H2 03 7 2 0 4 J: 0 KT? ? v K2 0 

2±fcJ§Mft$*Lfc_t*9y K2 0 5 fc^?>fllja$tt*o 
§2372 04 O®^**^ 9 y K 2 0 2, 205 <DWffi^& ^^%<, W>2 

[0 0 3 1] 

I2372 0 4I±X7 rS&K 212^)il 372 0 3 S <Z>±l^<b3fc#$ES& 
213^11 372 0 3*>±«fc»oT3&ftS:fcTV>*o ffc£l ?T2 0 3 HQ 
tf>WHU;:J&j£$*tfcf&2 37 2 0 4 0mi?{i> 1372 0 3 0fflHSri* 

jS^afcLfcri^SK H»Jft$*LTV*4 0 ClOi o i:*2372 0 4 & 

ftncti:i 0, 37^O^^0^«bTtf>^^JtJD-r^f^t«r#^^^^ s 
T?#& 0 C^)J:d*#^i»2 372 0 4«i i«£tfii:UiJ7n-j| 
Sic i ot^f § & o 4 tt # ^ -7 - WJ3i^ *#fl§l£<7>$#:*t 

i:i o x 2i2, 213 K&if& nT&i<nmmm 3 iftmz&* \zm9r*& * 

1 C^t^S^lBlttOflaHfl^Jt^-C*, 123720.4^1137203 
, 2 0 3 SOJilfcfc&^j£S:ftTi5»K *o»2 372 0 4 £_t?9 y K2 0 5 
b<D&mB&X*bfr*toftM&'?$>2>te*>* ffiyhlZti£fcir2>m£:<omik (Polari 
zat ion Dependent Loss : P D L) $v^v^ 8b;fc & # t> 0 
[0 0 3 2] 
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u*3tt^» fs^M^ & IS & - £ *> ? -c § * o 

[0 0 3 3] 

0 3 IBJOWHSfil //mi: Lfc„ J^R$^137 2 0 4*>«BI»i^9'/# 
»2 1 2 i (Dlgm&fr h <?>mm z = 500/*nrC20/*m£ -CIS*** £ d 
Lfco :<7)i:lf2n72 0 4<0ll 372 0 3 IWS>nilKtit'* , C4>J¥3 fi* 9 7 
1 2 tO^S*SPT<7>4 (i mfrb z = 5 0 0 ju mX~<D 0 //mit'I^i: 

72 0 4»^l. OdB^O. 2dBi:ft*1?lfcc IfcPDLliO 
. 0 5 dB&Tfc*#K*$**ofc 0 
[0 0 3 4] 
[*3O£ifc0>J&®] 

•EI3lC^^om3^^om g J^^>^:^«lll^*^i"o E13 (a) »±± 
®Ek 1213 (b) l±®3 (a) fcfcitfclllb-IIIb' #H;frlRj<E>$rEIIU H3 (c 
) &H3 (a) K:fctt£IIIc-IIIc' mJjUWffiMm. m3 (d) {±03 (a) 
£ is It <!> Hid— Hid" i£&^ft<7>SffillT*£>&o 

£2 <&$Sife<^&t?i$K 1 2 ffi^aHIIE&i-^t)^ Y 

[0 0 3 5] 

fcj3*t**ifel&3 1 3A<OiU73 03Ai:$fK3 1 3B<?)iln73 0 3 
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